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AB By use of the Dneasy Plant Tissue kit (Qiagen Inc.) plant DNA could be 

extracted from chocolate and related matrixes. The polymerase chain reaction 
(PCR) detection of mitochondrial plant DNA is directly 

correlated with the length of the amplified fragment indicating shearing 
of DNA during chocolate production Hazelnut DNA could be specifically 



detected in chocolate matrixes with primers derived from the intron 
between exon B and C of the mitochondrial gene nadl . 

Specificity was confirmed towards individual chocolate ingredients and in 
20 hazelnut neg. chocolates. From taxonomically closely related plant 
species, only Carpinus turczaninovii , Ostrya carpinifolia and Corylus 
americana showed cross reaction, this was because of the identical 
sequence of the nadl fragment. Application of extra MgC12 throughout the 
DNA extraction procedure and of a specially designed Mg2+ buffered PCR 
, increased the detection sensitivity of co-processed hazelnut in 
chocolate to 0.001% or 10 ppm. 
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AB The present invention presents mol . genetic techniques for 
detection of cocoa DNA in fermented and/or roasted cocoa 
beans, and in chocolate. The cocoa includes varieties that have been 
modified by common breeding techniques or modified by genetic engineering. 
Specifically, the invention presents the use of polymerase chain reaction 
(PCR) , random amplified polymorphic DNA (RAPD) , restriction 
fragment length polymorphism (RFLP) and microsatellite identification in 
detecting cocoa chloroplastic and/or mitochondrial DNA. The 
invention provides primers used in the amplification of the 5S rRNA 
intergenic spacer and seed storage protein (SSP) gene from cocoa. The 
sequences of SSP gene and 5S rRNA intergenic spacer-specific primers, as 



well as RAPD primers, were included in the invention. 
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AB. . . precursors of cocoa-specific aroma and are formed through 

proteolysis during fermentation. High-resolution electrophoresis of 
native proteins isolated from ripe, unfermented cocoa cotyledons 
harvested from different cultivars was used to determine 
genetic differences of the genotypes. Flavour differences have 
been reported to exist after standard fermentation in cocoa beans 
harvested from various. 

L6 ANSWER 8 OF 8 MEDLINE on STN 

AB The inhibitory effect of cocoa powder on 102 organisms belonging 
to 13 genera was determined. All organisms tested 

were inhibited by 5% cocoa. Shigella, Staphylococcus, Micrococcus, and 
Bacillus were the most sensitive. The degree of. 
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DOCUMENT- IDENTIFIER: US 6423743 Bl 

TITLE: Cocoa extract compounds and methods for making and using the same 
Drawing Description Text (28) : 

FIG. 15L shows the growth inhibition of Hela cells when treated with crude 
polyphenol extracts obtained from fermented cocoa beans and dried cocoa beans 
(stages throughout fermentation and sun drying; % control vs. concentration, 
.mu.g/mL; open circle is day zero fraction darkened circle is day 1 fraction, open 
inverted triangle is day 2 fraction, darkened inverted triangle is day 3 fraction, 
open square is day 4 fraction and darkened square is day 9 fraction) ; 

Drawing Description Text (51) : 

FIG. 30A shows the substrate utilization during fermentation of cocoa beans; 
Drawing Description Text (52) : 

FIG. 30B shows the metabolite production during fermentation ; 
Drawing Description Text (53) : 

FIG. 30C shows the plate counts during fermentation of cocoa beans; 
Drawing Description Text (54) : 

FIG. 30D shows the relative concentrations of each component in fermented solutions 
of cocoa beans; 

Detailed Description Text (6) : 

Additionally, Example 25 lists the heretofore never reported concentrations of the 
inventive compounds found in Theobrdma and Herrania species and their inter- and 
intra-species crosses; and Example 25 also describes methods of modulating the 
amounts of the inventive compounds which may be obtained from cocoa by manipulating 
cocoa fermentation conditions. 

Detailed Description Text (8) : 

The extracts, compounds and combinations of compounds derived therefrom having 
activity, without wishing to necessarily be bound by any particular theory, have 
been identified as cocoa polyphenol (s) , such as procyanidins . These cocoa 
procyanidins have significant anti -cancer, anti-tumor or antineoplastic activity; 
antioxidant activity; inhibit DNA topoisomerase II enzyme and oxidative damage to 
DNA; possess antimicrobial activity; have the ability to modulate eye lo- oxygenase 
and/or lipoxygenase, NO or NO-synthase, apoptosis, platelet aggregation and blood 
or in vivo glucose, and have efficacy as non-steroidal antiinflammatory agents. 

Detailed Description Text (51) : 

One significant property of COX-2 expressing cell lines is the enhanced expression 
of genes which participate in the modulation of apoptosis, i.e., programmed cell 
death. Several NSAIDs have been implicated in increased cell death and the 
induction of apoptosis in chicken embryo fibroblasts. 

Detailed Description Text (70) : 

The role of NO in the immune system is different from its function in blood 
vessels. Macrophages contain a form of NOS that is inducible, rather than 
constitutive, referred to as iNOS. Transcription of the iNOS gene is controlled 
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both positively and negatively by a number of biological response modifiers called 
cytokines. The most important inducers are gamma -interferon, tumor necrosis factor, 
interleukin-1 , interleukin-2 and lipopolysaccharide (LPS) , which is a component of 
the cell walls of gram negative bacteria. Stimulated macrophages produce enough NO 
to inhibit ribonuclease reductase, the enzyme that converts ribonucleotides to the 
deoxyribonucleotides necessary for DNA synthesis. Inhibition of DNA synthesis may be 
be an important way in which macrophages and other tissues possessing iNOS can 
inhibit the growth of rapidly dividing tumor cells or infectious bacteria. 

Detailed Description Text (107) : 

Additionally, selective processing coupled with the identification of cocoa 
genotypes of interest could be used to prepare Standard-of -Identity (SOI) and non- 
SOI chocolate products as vehicles to deliver the active, compounds to a patient in 
need of treatment for the disease conditions described above, as well as a means 
for the delivery of conserved levels of the inventive compounds. 

Detailed Description Text (117) : 
Identification of Genes 

Detailed Description Text (118) : 

A further embodiment of the invention comprehends the modulation of genes expressed 
as a result of intimate cellular contact by the inventive compounds or a 
combination of compounds. As such, the present invention comprehends methods for- 
the identification of genes induced or repressed by the inventive compounds or a 
combination of compounds which are associated with several diseases, including but 
not limited to atherosclerosis, hypertension, cancer, cardiovascular disease, and 
inflammation. Specifically, genes which are differentially expressed in these 
disease states, relative to their expression in "normal" nondisease states are 
identified and described before and after contact by the inventive compounds or a 
combination of compounds . 

Detailed Description Text (119) : 

As mentioned in the previous discussion, these diseases and disease states are 
based in part on free radical interactions with a diversity of biomolecules . A 
central theme in these diseases is that many of the free radical reactions involve 
reactive oxygen species, which in turn induce physiological conditions involved in 
disease progression. For instance, reactive oxygen species have been implicated in 
the regulation of transcription factors such as nuclear factor (NF) kappa. B . The 
target genes for NF-. kappa. B comprise a list of genes linked to coordinated 
inflammatory response. These include genes encoding tumor necrosis factor (TNF) - 
.alpha., interleukin (IL)-I, IL-6, IL-8, inducible NOS, Major His tocompatabilty 
Complex (MHC) class I antigens, and others. Also, genes that modulate the activity 
of transcription factors may in turn be induced by oxidative stress. Oxidative 
stress is the imbalance between radical scavenging and radical generating systems. 
Several known examples (Winyard and Blake, 1997) of these conditions include 
gaddl53 (a gene induced by growth arrest and DNA damage) , the product of which has 
been shown to bind NF-IL6 and form a heterodimer that cannot bind to DNA. NF-IL6 
upregulates the expression of several genes, including those encoding inter leukins 6 
6 and 8. Another example of oxidative stress inducible genes are gadd45 which 
regulates the effects of the transcription factor p53 in growth arrest. p53 codes 
for the p53 protein which can halt cell division and induce abnormal cells (e.g. 
cancer) to undergo apoptosis. 

Detailed Description Text (120) : 

Given the full panoply of unexpected, nonobvious and novel utilities for the 
inventive compounds or combination of compounds for utility in a diverse array of 
diseases based in part by free radical mechanisms, the invention further 
comprehends strategies to determine the temporal effects on gene (s) or gene product 
(s) expression by the inventive compounds in animal in vitro and/or in vivo models 
of specific disease or disease states using gene expression assays. These assays 
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include, but are not limited to Differential Display, sequencing of cDNA libraries, 
Serial Analysis of Gene Expression (SAGE) , expression monitoring by hybridization to 
to high density oligonucleotide arrays and various reverse transcriptase - 
polymerization chain reaction (RT -PCR ) based protocols or their combinations 
(Lockhart et al . , 1996). 

Detailed Description Text (121) : 

The comprehensive physiological effects of the inventive compounds or combination 
of compounds embodied in the invention, coupled to a genetic evaluation process 
permits the discovery of genes and gene products, whether known or novel, induced or 
or repressed. For instance, the invention comprehends the in vitro and in vivo 
induction and/or repression of cytokines (e.g. IL-1, IL-2, IL-6, IL-8, IL-12, and 
TNF-. alpha.) in lymphocytes using RT -PCR . Similarly, the invention comprehends the 
application of Differential Display to ascertain the induction and/or repression of 
select genes ; for the cardiovascular area (e.g. superoxide dismutase, heme oxidase, 
COX I and 2, and other oxidant defense genes ) under stimulated and/or oxidant 
stimulated conditions (e.g. TNF-. alpha, or H.sub.2 0.sub.2) conditions. For the 
cancer area, the invention comprehends the application of Differential Display to 
ascertain the induction and/or repression of genes or gene products such as CuZn- 
superoxide dismutase, Mn-superoxide dismutase, catalase, etc., in control and 
oxidant stressed cells. 

Detailed Description Text (214) : 

Another series of assays were performed on crude polyphenol extracts prepared on a 
daily basis from a one ton scale traditional 5 -day fermentation of Brazilian cocoa 
beans, followed by a 4 -day sun drying stage. The results shown in FIG. 15L showed 
no obvious effect of these early processing stages, suggesting little change in the 
composition of the polyphenols. However, it is known (Lehrian and Patterson, 1983) 
that polyphenol oxidase (PPO) will oxidize polyphenols during the fermentation 
stage. To determine what effect enzymatically oxidized polyphenols would have on 
activity, another experiment was performed. Crude PPO was prepared by extracting 
finely ground, unfermented, freeze dried, defatted Brazilian cocoa beans with 
acetone at a ratio of 1 gm powder to 10 mL acetone. The slurry was centrifuged at 
3,000 rpm for 15 min. This was repeated three times, discarding the supernatant 
each time with the fourth extraction being poured through a Buchner filtering 
funnel. The acetone powder was allowed to air dry, followed by assay according to 
the procedures described by McLord and Kilara, (1983) . To a solution of crude 
polyphenols (100 mg/10 mL Citrate -Phosphate buffer, 0.02M, pH 5.5) 100 mg of 
acetone powder (4,000 units activity/mg protein) was added and allowed to stir for 
30 min. with a stream of air bubbled through the slurry. The sample was centrifuged 
at 5, 000 .times .g for 15 min. and the supernatant extracted 3. times, with 20 mL 
ethyl acetate. The ethyl acetate extracts were combined, taken to dryness by 
distillation under partial vacuum and 5 mL water added, followed by lyophilization . 
The material was then assayed against Hela cells and the dose-response compared to 
crude polyphenol extracts that were not enzymatically treated. The results (FIG. 
15M) showed a significant shift in the dose-response curve for the enzymatically 
oxidized extract, showing that the oxidized products were more inhibitory than 
their native forms. 

Detailed Description Text (218) : 

To determine whether cocoa extracts containing procyanidins possessed antioxidant 
properties, a standard Rancimat method was employed. The procedures described in 
Examples 1, 2 and 3 were used to prepare cocoa extracts which were manipulated 
further to produce two fractions from gel permeation chromatography. These two 
fractions are actually combined fractions A through C, and D and E (See FIG. 1) 
whose antioxidant properties were compared against the synthetic antioxidants BHA 
and BHT. 

Detailed Description Text (341) : 

Obtaining Desired Procyanidins Via Manipulating Fermentation 
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Detailed Description Text (342) : 

Microbial strains representative of the succession associated with cocoa 
fermentation were selected from the M&M/Mars cocoa culture collection. The following 
following isolates were used: Acetobacter aceti ATCC 15973 Lactobacillus sp. (BH 
42) Candida cruzii (BA 15) Saccharomyces cerevisiae (BA 13) Bacillus cereus (BE 35) 
Bacillus sphaericus (ME 12) 

Detailed Description Text (345) : 

The bench scale fermentation was performed in duplicate. All treatments were 
incubated as indicated below: Day 1: 2 6. degree. C. Day 2: 2 6. degree. C. to 
50. degree. C. Day 3: 50. degree. C. Day 4: 45. degree. C. Day 5: 40. degree. C. 

Detailed Description Text (346) : 

The model fermentation was monitored over the duration of the study by plate counts 
to assess the microbial population and HPLC analysis of the fermentation medium for 
the production of microbial metabolites. After treatment, the beans were dried 
under a laminar flow hood to a water activity of 0.64 and were roasted at 
66. degree. C. for 15 min. Samples were prepared for procyanidin analysis. Three 
beans per treatment were ground and defatted with hexane, followed by extraction 
with an acetone : water : acetic acid (70:29.5:0.5%) solution. The acetone solution 
extract was filtered into vials and polyphenol levels were quantified by normal 
phase HPLC as in Example 13, method B. The remaining beans were ground and tasted. 
The cultural and analytical profiles of the model bench-top fermentation process is 
shown in FIGS. 3 0A-C. The procyanidin profiles of cocoa beans subjected to various 
fermentation treatments is shown in FIG. 30D. 

Detailed Description Text (347) : 

This Example demonstrates that the invention need not be limited to any particular 
cocoa genotype; and, that by manipulating fermentation, the levels of procyanidins 
produced by a particular Theobroma or Herrania species or their inter or intra 
species specific crosses thereof can be modulated, e.g., enhanced. 

Detailed Description Text (360) : 

Using blood glucose levels as an indicator for the signal events which occur in 
vivo for the regulation of appetite and satiety, a series of simple experiments 
were conducted using a healthy male adult volunteer age 48 to determine whether 
cocoa polyphenols would modulate glucose levels. Cocoa polyphenols were partially 
purified from Brazilian cocoa beans according to the methods described by 
Clapperton et al . (1992). This material contained no caffeine or theobromine. 
Fasting blood glucose levels were analyzed on a timed basis after ingestion of 10 
fl. oz of Dexicola 75 (caffeine free) Glucose tolerance test beverage (Curtin 
Matheson 091-421) with and without 75 mg cocoa polyphenols. This level of 
polyphenols represented 0.1% of the total glucose of the test beverage and 
reflected the approximate amount that would be present in a standard 100 g 
chocolate bar. Blood glucose levels were determined by using the Accu-Chek III 
blood glucose monitoring system (Boehringer Mannheim Corporation) . Blood glucose 
levels were measured before ingestion of test beverage, and after ingestion of the 
test beverage at the following timed intervals: 15, 30, 45, 60, 75, 90, 120 and 180 
minutes. Before the start of each glucose tolerance test, high and low glucose 
level controls were determined. Each glucose tolerance test was performed in 
duplicate. A control test solution containing 75 mg cocoa polyphenols dissolved in 
10 fl. oz. distilled water (no glucose) was also performed. 

Detailed Description Text (403) : 

FIG. 55 indicates that only procyanidin fraction C, at 100 .mu.g/mL, could induce 
NO production by monocytes/macrophages. Basal NO production by these cells was 
undetectable and no nitrite could be detected in any of the cocoa procyanidin 
fractions used at 100 .mu.g/mL. FIG. 56 indicates that procyanidin fractions A and 
D enhanced LPS-induced NO production by .UPSIL0N. -interferon primed 
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monocytes/macrophages. Procyanidin fraction C was marginally effective, since LPS- 
stimulated monocytes /macrophages cultured in the absence of procyanidin fractions 
produced only 4 .mu .mole/10 . sup . 5 cells/48 hours. .UPSILON. -Interferon alone was 
ineffective in inducing NO. 

Detailed Description Text (478) : 

REFERENCES 1. Barrows, L. R. , Borchers, A. H. , and Paxton, M. B., Trans feet ant CHO 
Cells Expressing 0.sup.6 -alkylguanine-DNA-alkyltransf erase Display Increased 
Resistance to DNA Damage Other than 0.sup.6 -guanine Alkylation, Carcinogenesis, 
8:1853 (1987). 2. Boukharta, M. , Jalbert, G. and Castonguay, A., Efficacy of 
Ellagitannins and Ellagic Acid as Cancer Chemopreventive Agents- -Presented at the 
XVI. sup. th International Conference of the Groupe Polyphenols, Lisbon, Portugal, 
Jul. 13-16, 1992. 3. Burres, N. S., Sazesh, J., Gunawardana, G. P., and Clement, J. 
J., Antitumor Activity and Nucleic Acid Binding Properties of Dercitin, a New 
Acridine Alkaloid Isolated from a Marine Dercitus species Sponge, Cancer Research, 
49, 5267-5274 (1989). 4. Caragay, A. B., Cancer Preventive Foods and Ingredients, 
Food Technology, 46:4, 65-79 (1992). 5. Chu, S.-C, Hsieh, Y.-S. andLim, J.-Y., 
Inhibitory Effects of Flavonoids on Maloney Murine Leukemia Virus Reverse 
Transcriptase Activity, J. of Natural Products, 55:2, 179-183 (1992). 6. 
Clapperton, J., Hammerstone, J. F. Jr., Romanczyk, L. J. Jr., Chan, J., Yow, S., 
Lim, D. and Lockwood, R., Polyphenols and Cocoa Flavor- -Presented at the XVI. sup. th 
International Conference of the Groupe Polyphenols, Lisbon, Portugal, Jul. 13-16, 
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Resultant Procyanidins , J. Chem. Soc. Perkin Trans. I, 1711-1717 (1983). 9. 
Deschner, E. E., Ruperto, J., Wong, G. and Newmark, H. L., Quercetin and Rutin as 
Inhibitors of Azoxymethanol - -Induced Colonic Neoplasia, Carcinogenesis, 7, 1193- 
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Turrialba, Cost Rica (1967). 14. Ferreira, D. , Steynberg, J. P., Roux, D. G. and 
Brandt, E. V., Diversity of Structure and Function in oligomeric Flavanoids, 
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Ho, C.-T., Lee, C. Y., and Huang, M.-T editors, ACS Symposium Series 506, American 
Chemical Society, Washington, D.C. (1992). 36. Porter, L. J., Ma, Z. and Chan, B. 
G., Cocoa Procyanidins : Major Flavanoids and Identification of Some Minor 
Metabolites, Phytochemistry, 30, 1657-1663 (1991). 37. Revilla, E. , Bourzeix, M. 
and Alonso, E . , Analysis of Catechins and Procyanidins in Grape Seeds by HPLC with 
Photodiode Array Detection, Chromatographia, 31, 465-468 (1991). 38. Scudiero, D. 
A., Shoemaker, R. H., Paull, K. D., Monks, A., Tierney, S., Nofziger, T. H., 
Currens, M. J., Seniff, D., and Boyd, M. R. Evaluation of a Soluble 
Tetrazolium/Formazan Assay for Cell Growth and Drug Sensitivity in Culture Using 
Human and Other Tumor Cell Lines, Canur Research, 48, 4827-4833 (1988). 39. Self, 
R., Eagles, J., Galletti, G. C, Mueller -Harvey, I., Hartley, R. D. , Lee, A. G. H. , 
Magnolato, D., Richli, U. , Gujur, R. and Haslam, E . , Fast Atom Bombardment Mass 
Spectrometry of Polyphenols (syn. Vegetable Tannins) , Biomed Environ. Mass Spec. 
13, 449-468 (1986). 40. Tanabe, K. , Ikegami, Y., Ishda, R. and Andoh, T. , 
Inhibition of Topoisomerase II by Antitumor Agents bis (2 , 6-dioxopiperazine) 
Derivatives, Cancer Research, 51, 4903-4908 (1991). 41. Van Oosten, C. W., Poot, C. 
and A. C. Hensen, The Precision of the Swift Stability Test, Fette, Seifen, 
Anstrichmittel, 83:4, 133-135 (1981). 42. Wang, J. C, DNA Topoisomerases, Ann. 
Rev. Biochem., 54, 665-697 (1985). 43. Warters, R. L. , Lyons, B. W., Li, T. M. and 
Chen, D. J., Topoisomerase II Activity in a DNA Double-Strand Break Repair 
Deficient Chinese Hamster Ovary Cell Line, Mutat. Res., 254:167 (1991). 44. 
Yamashita, Y. , Kawada, S.-Z. and Nakano, H. , Induction of Mammalian Topoismerase II 
Dependent DNA Cleavage by Nonintercalative Flavanoids, Genistein and Orbol . , 
Biochem Pharm, 39:4, 737-744 (1990). 45. Yamashita, Y., Kawada, S.-Z., Fujii, N. 
and Nakano, H., Induction of Mammalian DNA Topoisomerase I and II Mediated DNA 
Cleavage by Saintopin, a New Antitumor Agent from Fungus, Biochem., 30, 5838-5845 
(1991). 46. Feldman, P. L., Griffith, 0. W. , and Stuehr, D. J. The Surprising Life 
of Nitric Oxide, Chem. & Eng. News, Dec. 20, 1993, p. 26-38. 47. Jia, L., 
Bonaventura, C. and Stamler, J. S., S-Nitrosohaemoglobin: A Dynamic Activity of 
Blood Involved in Vascular Control, Nature, 380, 221-226 (1996). 48. Radomski, M. 
W. , Palmer, R. M. J. and Moncada, S. Comparative Pharmacology of Endothelium 
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Derived Relaxing Factor, Nitric Oxide and Prostacyclin in Platelets, Brit. J. 
Pharmacol, 92, 789-795 (1989). 49. Stamler, J. S., Mendelshon, M. E., Amarante, P., 
Smick, D., Andon, N., Davies, P. F., Cooke, J. P., and Loscalzo, N-Acetylcysteine 
Potentiates Platelet Inhibitio By Edothelium- -Derived Relaxing Factor, J. Circ. 
Research, 65, 789-795 (1989). 50. Bath, P. M. W. , Hassall, D. G. , Gladwin, A. M., 
Palmer, R. M. J. and Martin, J. F., Nitric Oxide and Prostacyclin. Divergence of 
Inhibitory Effects on Monocyte Chemotaxis and Adhesion to endothelium In Vitro. 
Arterioscl. Throm. , 11, 254-260 (1991). 51. Garg, U. C. and Hassid, A. Nitric Oxide 
Generating Vasodilators and 8 -Bromo-Cyclicguanosine Monophosphate Inhibit 
Mitogenesis and Proliferation of Cultured Rat Vascular Smoothe Muscle Cells, J. 
Clin. Invest., 83, 1774-1777 (1989). 52. Creager, M. A., Cooke, J. P., Mendelsohn, 
M. E., Gallagher, S. J., Coleman, S. M., Loscalzo, J. and Dzau, V. J. Impaired 
Vasodilation of Forearm Resistance Vessels in Hypercholesterolemic Humans, J. Clin. 
Invest., 86, 228-234 (1990). 53. Steinberg, D., Parthasarathy , S., Carew, T. E., 
Khoo, J. C. and Witztum, J. L. Beyond Cholesterol. Modifications of Low Density 
Lipoproteins that Increase its Atherogenicity . The New England J. of Med, 320, 915- 
924 (1989). 54. Tsuiji, M. and DuBois, R. N. Alterations in Cellular Adhesion and 
Apoptosis in Epithelial Cells Overexpressing Prostaglandin Endoperoxide Synthase 2, 
Cell, 83, 493-501. (1995). 55. Marcus, A. J. Aspirin as Prophylaxis Colorectal 
Cancer, The New Eng. J. Med., 333: 10, 656-658 (1995). 56. P. J. Pastricha, Bedi, 

A. , O'Connor, K. , Rashid, A., Akhatar, A. J., Zahurak, M. L. , Piantadosi, S., 
Hamilton, S. R. and Giardiello, F. M. The Effects of Sulindac on Colorectal 
Proliferation and Apoptosis in Familial Adenomatous Polyopsis. Gastroenterology, 
109, 994-998 (1995). 57. Lu, X., Xie, W., Reed, D., Bradshaw, W. and Simmons, D. 
Nonsteroidal Anti Inflammatory Drugs Cause Apoptosis and Induce Cyclooxygenase in 
Chicken Embryo Fibroblasts. P.N.A.S. U.S.A., 92, 7961-7965 (1995). 58. Gajewski, T. 
F. and Thompson, C. B. Apoptosis Meets Signal Transduction: Elimination of A BAD 
Influence. Cell, 87, 589-592 (1996). 59. Funk, C. D. , Funk, L. B., Kennedy, M. E., 
Pong, A. S. and Fitzgerald, G. A. Human Platelet/Erythroleukemiz Cell Prostaglandin 
G/H Synthase: CDNA Cloning, Expression and Gene Chromosomal Assignment, FASEB J., 5: 
5: 2304-2312 (1991). 60. Patrono, C. Aspirin as an Antiplatelet Drug. The New Eng. 
J. Med., 333: 18, 1287-1294 (1994). 61. Howell, T. H. and Williams, R. C. 
Nonsteroidal Antiinflammatory Drugs as Inhibitors of Periodonal Disease 
Progression. Crit. Rev. of Oral Biol & Med., 4: 2, 117-195 (1993). 62. Brisham, M. 

B. Oxidants and Free Radicals in Inflammatory Bowel Disease. Lancet, 344, 859-861 
(1994). 63. Oates, J. A. The 1982 Nobel Prize in Physiology and Medicine, Science, 
218, 765-768 (1996). 64. Hunter, T. and Pines, J. Cyclins and Cancer II: Cyclin D 
and CDK Inhibitors Come of Age, Cell, 79, 573-582 (1994). 65. King, R. W., Jackson, 
P. K. and Kirschner, M. W. Mitosis in Transition, Cell, 79, 563-571 (1994). 66. 
Sherr, C. J. Gl Phase Progession: Cycling on Cue, Cell, 79, 551-555 (1994). 67. 
Nurse, P. Ordering S Phase and M Phase in the Cell Cycle, Cell, 79, 547-550 (1994) . 
68. DeCross, A. J., Marshall, B. J., McCallum, R. W. , Hoffman, S. R. , Barrett, L. 
J. and Guerrant, R. L. Metronidazole Susceptibility Testing for Helicobacter 
pylori: Comparison of Disk, Broth and Agar Dilution Methods and Their Clinical 
Relevance, J. Clin. Microbiol., 31, 1971-1974 (1993). 69. Anon., Flavor and 
Fragrance Materials--1981 : Worldwide reference list of materials used in 
compounding flavors and fragrances, Chemical Sources Association, Allured 
Publishing Corp. 70. van Rensburg, H. , van Heerden, P. S., Bezuidenhoudt , B. C. B. 
and Ferreira, D., The first enantioselective synthesis of trans- and cis- 
dihydrof lavanols, Chem. Comm. 24, 2705-2706 (1996). 71. Lockhart, D. J., Dong, H., 
Byrne, M. C, Follettre, M. T. , Gallo, M. V., Chee, M . S., Mittmann, M. , Wang, C, 
Kobayashi, M., Horton, H. , Brown, E. L. Expression Monitoring by Hybridization to 
High-Density Oligonucleotide Assays, Nature Biotechnology, 14, 1675-1680 (1996) . 
72. Winyard, P. G. and Blake, D. R. Antioxidants, Redox-Regulated Transcription 
Factors, and Inflammation, Advances in Pharmacology, 38, 403-421 (1997). 73. 
Schwartz, M. A., Rose, B. F., Holton, R. A., Scott, S. W. and Vishnuvaj j ala , B. 
Intramolecular Oxidative Coupling of Diphenolic, Monophenolic and Nonphenolic 
Substrates, J. Am. Chem. Soc. 99: 8, 2571-2575 (1977). 74. Greene, T. W. 
"Protecting Groups in organic Synthesis", Wiley, New York (1981). 75. Warren, S. 
"Designing organic Syntheses. A Programmed Introduction to the Synthon Approach", 
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Wiley, New York (1978). 76. Collman, J. P., Hegedus, L. S., Norton, J. R. and Finke, 
Finke, R. G. "Principles and Applications of Organotransition Metal Chemistry", 
University Science Books (1987). 77. Tsujii, M. and DuBois, R. N. Alterations in 
Cellular Adhesion and Apoptosis in Epithelial Cells Overexpressing Prostaglandin 
Endoperoxide Synthase 2, Cell, 83, 493-501 (1995). 78. Pashricha, P. J., Bedi, A., 
O'Connor, K. , Rashid, A., Akhtar, D. J., Zahurak, M. L., Piantadosi, S., Hamilton, 
S. R. and Giardiello, F. M. The Effects of Sulindac on Colorectal Proliferation and 
Apoptosis in Familial Adenomatous Polyposis, Gastroenterology, 109, 994-998 (1995) . 
79. Verhagan, J. V. , Haenen, G. R. M. M. and Bast, A. Nitric Oxide Radical 
Scavenging by Wines, J. Agric. Food Chem. 44, 3733-3734 (1996). 80. Aruoma, 0. I. 
Assessment of Potential Prooxidant and Antioxidant Actions, J.A.O.C.S., 73: 12, 
1617-1625. 81. Stoner, G. D. and Mukhtar, H. Polyphenols as Cancer Chemopreventive 
Agents, J. Cell. Biochem. 22, 169-180 (1995). 

Detailed Description Text (479) : 

82. Gali, H. U., Perchellet, E. M. , Klish, D. S., Johnson, J. M. and Perchellet, J- 
P. Antitumor-promoting activities of hydrolyzable tannins in mouse skin, 
Carcinogenesis, 13: 4, 715-718 (1992). 83. Tabib, K. , Besancon, P. and Rouanet, J- 
M. Dietary Grape seed Tannins Affect Lipoproteins, Lipoprotein Lipases and Tissue 
Lipids in Rats Fed Hypercholesterolemic Diet's, J. Nutrition, 124:12, 2451-2457. 
84. Paolino, V. J. and Kashket, S. Inhibition by Cocoa Extracts of Biosynthesis of 
Extracellular Polysaccharide by Human Oral Bacteria, Archs. Oral Biol. 30:4, 359- 
363 (1985). 85. Lockhart, D. J., Dong, H. , Byrne, M. C, Follettie, M. T., Gallo, 
M. V., Chee, M. S., Mittmann, M. , Wang, C, Kobayashi, M . , Horton, H. , and Brown, 
E. L., Expression monitoring by hybridization to high-density oligonucleotide 
arrays, Nature Biotech., 14, 1675-1680 (1996). 86. Kreiner, T. Rapid genetic 
sequence analysis using a DNA probe array system, Am. Lab., March, 1996. 87. 
Lipshutz, R. J., Morris, D., Chee, M. , Hubbell, E., Kozal, M. J., Shah, N. , Shen, 
N. , Yang, R. and Fodor, S. P. A. Using oligonucleotide Probe Arrays to Access 
Genetic Diversity, Biotechniques , 19: 3, 442-447 (1995). 88. Borman, S. DNA Chips 
Come of Age, Chem. & Eng. News, 42-43, Dec. 9, 1996 89. Tahara, H., Mihara, Y. , 
Ishii, Y., Fujiwara, M., Endo, H., Maeda, S and Ide, T. Telomerase Activity in 
Cellular Immortalization, Cell Structure and Function, 20: 6, 1B-1615 (1995). 90. 
Heller, K. , Kilian, A., Paityszek, M. A., and Kleinhofs, A. Telomerase activity in 
plant extracts, Mol . Gen. Genet . 252, 342-345 (1996). 91. Goffeau, A. Molecular fish 
fish on chips, Nature, 385, 202-203 (1997). 92. Friedrich, G . ' A. Moving beyond the 
genome projects, Nature Biotechnology, 14, 1234-1237 (1996). 93. Blanchard, R. K. 
and Cousins, R. J. Differential display of intestingal mRNAs regulated by dietary 
zinc, Proc. Natl. Acad. Sci. USA, 93, 6863-6868 (1996). 94. Pennisi, E. opening 
the Way to Gene Activity, Science, 275: 155-157 (1997). 95. Medlin, J. The Amazing 
Shrinking Laboratory, Environmental Healt Perspectives, 103: 3, 244-246. 96. 
Luehrsen, K. R., Marr, L. L., van der Knaap, E. and Cumberledge, S. Analysis of 
Differential Display RT -PCR Products Using Fluorescent Primers and GENESCAN 
Software, Biotechniques, 22: 1, 168-174. 97. Geiss, F., Heinrich, M. , Hunkler, D. 
and Rimpler, H. Proanthocyanidins with (+) -Epicatechin Units from Byronima 
Crassifolia Bark, Phytochemistry , 39: 1, 635-643 (1995). 98. Iibuchi, S., Minoda, 
Y. and Yamada, K. Studies on Tannin Acyl Hydrolase of Microorganisms, Part II. A 
New Method Determining the Enzyme Activity Using the Change of Ultra Violet 
Absorption, Agr. Biol. Chem. 31: 5, 513-518 (1967). 99. Ferreira, D., Steynberg, J. 
P., Roux, D. G. and Brandt, E. V. Diversity of Structure and Function in Oligomeric 
Flavanoids, Tetrahedron, 48: 10, 1743-1803 (1992). 

Detailed Description Paragraph Table (23) : 

Fermentation Model Water Ethanol/acid infusate Fermentation daily daily transfer to 
daily transfer bench scale transfer solutions of to fermented model to fresh 
alcohol and acid pulp fermentation in water corresponding to pasteurized on sterile 
pulp levels determined each successive coinoculated at each stage of day of with 
test a model pulp fermentation strains fermentation 

Detailed Description Paragraph Table (27) : 
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TABLE 14 Procyanidin Levels in Cocoa Raw Materials .mu.g/g Heptamers and Sample 
Monomers Dimers Trimers Tetramers Pentamers Hexamers Higher Total Unfermented 13,44 0 
13,440 6,425 6,401 5,292 4,236 3,203 5,913 44,910 Fermented 2,695 1,538 1,362 740 
470 301 277 7,383 Roasted 2,656 1,597 921 337 164 ND* ND 5,675 Choc. Liquor 2,805 
1,446 881 442 184 108 ND 5,866 Cocoa Hulls 114 53 14 ND ND ND ND 181 Cocoa Powder 
1% Fat 506 287 112 ND ND ND ND 915 Cocoa Powder 11% Fat 1,523 1,224 680 46 ND ND ND 
3,473 Red Dutch Cocoa 1,222 483 103 ND ND ND ND 1,808 Powder, pH 7.4, 11% fat Red 
Dutch Cocoa 168 144 60 ND ND ND ND 372 Powder, pH 8.2, 23% fat ND* = None detected. 

Other Reference Publication (34) : 

Porter, L.J., Ma, Z. and Chan, B.G., " Cocoa Procyanidins : Major Flavanoids and 
Identification of Some Minor Metabolites, " Phytochemistry , 30, 1657-1663 (1991). 

CLAIMS : 

1. An assay for identifying at least one gene induced or repressed by a procyanidin 
monomer and/or oligomer comprising a gene expression assay and a procyanidin monomer 
monomer and/or oligomer obtained from a natural source. 

9. An assay for identifying at least one gene induced or repressed by a procyanidin 
monomer and/or oligomer comprising a gene expression assay and a synthetically 
prepared procyanidin monomer and/or oligomer. 

14. The assay of claim 1, wherein the induction or repression of the gene is 
associated with at least one of the following diseases: atherosclerosis, 
hypertension, cancer, cardiovascular disease, inflammation. 

15. The assay of claim 9, wherein the induction or repression of the gene is 
associated with at least one of the following diseases: atherosclerosis, 
hypertension, cancer, cardiovascular disease, inflammation. 

16. An assay for identifying at least one gene induced or repressed by a polymeric 
compound of the formula A.sub.n comprising a gene expression assay and the 
polymeric compound of the formula A.sub.n wherein A is a monomer of the following 
formula: ##STR9## 

wherein n is an integer from 2-18, such that there is at least one terminal 
monomeric unit A, and one or a plurality of additional monomeric units R is 3- 
(. alpha.) -OH, 3- ( .beta. ) -OH, 3 - ( . alpha . ) -0-sugar , or 3- ( .beta. ) -O-sugar; bonding 
between adjacent monomers takes place at positions selected from the group 
consisting of 4, 6, and 8; a bond for additional monomeric unit in position 4 has 
alpha or beta stereochemistry; X, Y, and 2 are selected from the group consisting 
of monomeric unit A, hydrogen, and a sugar, with the provisos that as to at least 
one terminal monomeric unit, bonding of the additional monomeric unit thereto is at 
position 4 and optionally Y=Z=hydrogen; the sugar is optionally substituted with a 
phenolic moiety, and 

pharmaceutical^ acceptable salts, derivatives thereof, oxidation products thereof, 
or combinations thereof. 

17. The assay of claim 16 wherein said gene expression assay is selected from the 
group consisting of Differential Display assay, Serial Analysis of Gene Expression 
assay and expression monitoring by hybridization to high density oligonucelotide 
arrays . 

18. The assay of claim 16, wherein the induction or repression of the gene is 
associated with at least one of the following diseases: atherosclerosis, 
hypertension, cancer, cardiovascular disease, inflammation. 
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